A peptide model of the copper-binding region of lysyl oxidase.
The copper-binding site of lysyl oxidase remains extremely poorly characterized and although models have been suggested for copper(II) coordination by three histidine ligands, as has been found for other copper-containing amine oxidases, there has been no experimental confirmation of these suggestions. In this work, two synthetic peptides with 24 and 34-amino acid residues, respectively, were chosen from the highly conserved histidine-rich sequence previously suggested as the copper-binding region of lysyl oxidase. These peptides each bind one equivalent of Cu(II), at the same site in the two peptides. Spectroscopic (NMR, electron paramagnetic resonance (EPR), CD, visible absorption and fluorescence) techniques were employed to investigate the nature of the resulting complexes. The results indicate that at neutral pH three histidine ring nitrogen atoms and one carboxylate oxygen atom coordinate as the in-plane ligands of the copper, which is in an approximately tetragonally-distorted octahedral geometry. Modeling of the copper-peptides using the consistent force field (CFF91) produces a minimum energy configuration with three histidines and one water molecule as the copper ligands. CD, EPR and fluorescence results are reported for lysyl oxidase and compared with results for the peptides.